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l. This test was conducted to determine the fragmentation
characteristics of Light and Heavy Brandt 120mm mortar ammunition.

2. The fragmentation characteristics of tha Light and Leavy 120mm
Brandt Mortars were as followss

Light Heavy
No. Hits in total polar L, 7
zone 50° - 140° 873 1340 \\
Median Fragment Velocity (ft/sec)
ir. polar zone 80° - 110° 3930 4900
No, Head Fragments in weight )
Groupss 5/8 - 2 1/2 grans 768 1236
2 1/2 - 10 grams 564 715
10 ~ 40 grams 237 188
40 - 160 grams 7 29
. Jun T 1955
" -’
o5AA 21158
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ANTRODUCTION

1. AUTKORITY3

This test was authorized by reference (a) and conducted under
Task assignment NPG-Re2c-35-1-52, reference (bj.

2. REFERENCES:

a. BUORD Conf 1ltr NPQ Re2c-HRKstbac Ser 28034 of 7 Nov 1951
b. BUORD Conf 1ltr NP9 Re2c-HRKisaw Ser 23964 of 4 Aug 1951
c. CMC Restr ltr 40-11-mlb to BUOKD of 23 July 1951
d. Picutinny arsenal Restr Report Serial No. 1823 of

14 Aug 1951

3. BACKGROUND:

The Commandant of the Marine Corps requested the Bureau of
Ordnance in reference (c) to give standard Navy tests for storage
compatibility, handling, shipment, and fragmentetion of Brandt
120mm mortar ammunition. Reference (a) requested the Proving
Ground to determine the fragmentation characteristics of 1ight
and heavy Brandt 120mm mortaer smmunition.

4, OBJECT OF TuiTs

This test was conducted to determine the fragmentation
characteristics of 1ight end heavy Brandt 120mm mortar ammunition.

e PuLKRIOD OF TLSTS

e. Date Project lLetter 7 November 1951

b. Date 41l Necessary Material Received January 1952

c. Dete Commenced Test January 1952

d. Test Completed 18 February 1952
CONF1DENTIAL
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6. DESCKIPTION OF ITkMS UNDER TiSTs

Two types of Brandt 120mm Mortars, light end hoavy, were
tested. Reference (d) conteined examination data of both types
which were obteined by Picetinny aArsenal. Some of these date ere
included in the following descriptions.

Approx. V.t. and
a. Light Mortar —Rimensions

Empty shell, w/o Fin Assembly 18.9 1bs.
Nose Fuze, modified at NOL 4 1lbs.
Fin Assemﬁly (empty) 3.2 lbs.
*i.xplosive Load 5.9 1bs.
Total weight before fragmentation 28.4 1bs.
Length of Shell with adapter 16.15 inches
Diameter at Bourrelet 4,682 inches
Vall thickness at forward bourrelet 0.478 inches
Wall thickness 1" forward of base cavity 0.329 inches

Approx. %t. and
bes Eeavy Mortar

tmpty shell, w/o Fin Assembly 24,0 1bs.
Nose Fuze, modified at NOL o& lls.
Fin Assembly (empty) 3.2 1bs,
*nxplosive Load 9.7 lbs.
Total weight before fragmentation 37.3 1lbs.
Length of shell with udapter 21.91 inches
Diameter at Bourralet 4,684 inches
V.all thickness at forwerd bourrelet 0.381 inches
wall thickness 1" forwuard of base cavity 0.244 inches

* The explosive loadsof these mortars were as followss

{.ed
Chaige Explosive LIsht b M“‘uﬂm

Booster Picric 4cid .04 05
Corsa TNT o2 l.12
Bursting TNT 8,54
Total explosive charge weight: 5.99 9.71
CONFIDENTI&AL
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4ll mortars detonated in these tests were with empty fin assem-
blies. 41l fuzes were combination point cdetonating or delay
Type V18-1-R and were modified by the Naval Ordnance Laboraéory

for static detonation. Photographs of these mortars are shown in

Figures 1, 2, and 3.
7. PROCLDURLs

a, opace distribution daia vere ovtained in a 30' radius
semi~circular space distritution erens having 1/8" mild steel
panels 5' high, marked off into 5° poler angle 2ones about the
axis of the mortar with the nose pointing toward 0°, Complete
penetrations of the panels were recorded.

b. Fragment velocity determinations were obtained by the
usual high speed photographic tecrhnique in a 30 foot radius arena.
The camera used was a 35mm Fastax. Fragment velocities obtained
are the mean velocities over the first thirty feet of travel of
beam spray (polsr angle 80° - 110°) fragments.

c. The determination of fragment mess distribution was
conducted in & sawdust-filled chamber. s&ach mortar was supported
on its side in a cane fiberboerd box. a«fter each detonation, the
sawdust was sifted and the fragments collected vwith the tail (fin)
assocmbly fragments and the fuze fragments separeted and classified
separately from the mortar body fragments.

d. The forty rounds of mortars were fired as follows:

Mortar 4 No. of Rounds

-L¥pe_ Mass 2R&CY Yelocity
Heavy 5 9 )
Light 5 9 6
CONFIDENTIALL
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Static Fragmentation of Brandt 120mm Hortsr smmunition

8. RESULTS 4ND DISCUSSIONs
a. Space Distribution:
Detalled spesce distribution data are listed in Tables 1

end II and the nine (9) round averege of fragment hits per totsl
zonzs ere summarized as followss

Rolar zone Lisht Morter Hiegvy Mortar
0°-50° 4 8
50° -g0® 232 29
90°-110° 590 92
110°-140° 51 119
140°-180° 0 )
Totels (0°-180°) 877 1348

The heevy 120mm mortaer produced &n everege of epproximetely 50%
more fregment hits than the 1ight morter.

b. Fragment Velocity:

Detailed fragment velocity dcte ere listed in Tebles III
end IV cnd ere summarized &s followss

Morter 6 Rd. 4verege Medizn Fregment Velocity
b[ng 29]._._: mz]& zone ‘&o-llgoz

Light 3930 ft./sec.
Heavy 4900 ft./sec.

The average median fragment velocity of the heavy 120mm mcrtar was

approximately 25 higher than that of the light 120mm mortar.

CONFIDENTIAL
SuCURITY INFORMATION 6
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Static Fragmentation of Brandt 120mm Mortar ammunition
c. Mass Distributions
Detailed fragment mass distribution data are listed in

TableeV and VI and photographs of each round are shown in
Figures 4 to 13 inclusive. The data are summarized as follows.

Type  5/8-2 1/2 2 1/2-10 O- 40-1 160~ 640+

~—BLams__ __EISRS . AX4md _LIL4md _EIamd .  Eroms

Light 768 564 237 7 0 0
heavy 1236 715 183 29 g 0
E!Iil’]\ D
CONCLULIONS

Q, The fragmentation claracteristics of the Light &snd Leavy 120mm
Brendt Mortar:z v.ere as followss

Lizht Heavy
No. Hits in total polar
zone 50° - 140° 873 1340
Median Fragment Velocity (ft/sec)
in polar zone 80° - 110° 3930 4900
No. Eead Fragments in weight
Groupsi 5/8 - 2 1/2 grams 768 1236
21/2 - 10 grams 564 71
10 - 40 grams 237 18
40 - 160 grars 7 29
CONFIDENTIAL

SaCURITY INFORMATION 7
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The tests upon which this report is based were conducted bly:
V. PLILIPCEUK, Fragmentation Battery Officer,
Fragmentation Division,
Terminal Ballistics Department

This report was prepared by:
V. PLIL1PCLUK, Fragmentstion Battery Officer,
Fragmentetion Division,
Termiral Ballistics Department

This report was reviewed by:
R. h. LYDDaNL, Director of Rasearch
; Terminal Bsllistics Department

Ve Be hOBLRTOSON, Lieutenant Commsnder, U&EN
ferminal ballistics La%teries Officer
Terminal Fallistics Lepartment

R. T. RUbLLi, Lieutenent Commander, USN
Terminal Ballistics Officer
Terrcinsl ballistics Department

C. C. BRAMBLs, Director of hkesearch, Ordnance Group

&PPROVLD: 1KVING 1. DUKB
Rear sdmirsl, USN
Commander, Naval Proving Ground

D

g D 2
C. T. MAURO
Captain, USN
Ordnance Officer
By direction
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CONFILLNTIAL NPG RiLPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar immunition

30' Radius Space arena 8 January 1952
1/8" M& panels 5 high
120mm Light Brandt Mortars

Zone, R4. Rd. Rd, Rd. Rde Rd. Rd. Rd. Kd.
Lkegrees 1. kK. 3 4 2. & L £ L

0"5 .5 05 05 05
5-10
10-15
15-20
20-25
25-30
30-35 1 1
35-40
40-45
45-50
90-59
5560
60-65
65-70
70-g5
gg- 0
-85
85-90
90-95
95-100
100-105
105-110
130-115
d40=dcv
120-12%
125-130
130-135
135-140
140-145
145-150
150-159%
155-160
160-165
165-170
170-135
175-180

CONFIDKNTIAL
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CONFIDENTIAL NPG RisPORT NO. 968
Static Fragmentation of Brandt 120mm Mortar Ammunition

30' Hadius Space arena 8 January 1952
1/8" kS panels 5" high
120mm Light Brandt Mortars

Adverage Impacts 4Average Impacts 4verage Impacts

aone, Per 5° Zone Per Total 5° Per Unit Solid
Regreos —2n _Panel 4Lone. ~4Dgle
0=% - Qa2 4 17
5=10
10-15
15-20
20-25
25-30
30-35 0.2 4 14
35-40
40-45
45-50
50-55 001 7
5560 0.8 25 60
60-65 1.3 a4 89
65-70 0.9 30 60
70' S 0.8 60
gs' 0. 30 60
0-85 0.7 30 50
85-90 1 40 70
90-99% 4 150 300
95-100 3.2 11 220
100-105 5.1 18 350
105-110 3.7 133 250
- 110-115 0.4 13 30
115-120 0.4 12 30
125-130 0.4 11 30
130-135 0.3 8 20
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-1
CONFIDENTIAL

SuCURITY INFORMATION 2 4PPENDIX B
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Static Fragmentation of Erandt 120mm Mortsr nmmunition

30' Radius Space Arena
1/8" M5 panels 5" high
120mm Leavy Brandt Mortars

Lone, Ré. Rd. Rd.
Legrees e R - 3

Rd.

4

8 January 1952

Rd. KRd. Rd. Rd. Kd.
L S T S F

°°5 05 05
5-10

o
o
N
o

Y

9%-100 1
100-105
105-110
110-119
115-120
120-125
125-130
130-135%
135-140 4
140-145
136-129

-l
155-160
160-165
165-170
170-175
175-180
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30' Radius Spuce airena 8 January 1652
1/6" LS panels 5" high
120mm Heavy Erandt Mortars

hverage Impects Average Impacts hverage Impacts

wone, Per 5° Zone Per Total 5° Per Unit 50lid
—on Panel %ODQ aDEle
0=-5 0.3 6 30
5-10
10-15
15-20 0.2 2 13
20-25 0.2 3 13
25-30
30-35
35"40 001 2 7
40-45
45-50
50-55
55-60 0.1 3 7
60-69 1l 30 70
65-70 2 70 140
7o-gg 2 70 140
75- 1 40 70
85"90 0.6 20 40
90-95 3.4 128 230
95-100 6.8 250 470
100-105 7 o2 270 500
105-110 7.7 280 530
110-115 1.9 66 130
120-125 0.4 12 30
13-135 0.1 3 7
135-140 0.2 5 13
140-145
145-150
150-155%
155-160
160-165
165-170
170-175
175-180
CONFIDENTIAL

SLCURITY INFORM4TION 2 APPuNDIX B
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TaBLi III
FRAGMENT VLLOCIIX LAT4

35mm Fastax Camera 3270 frames per secC.
Rd. 1, Light 120mm TNT Filler
Total Wweight 28.34 Lbs, Filler Veighi 5.95 Lbs.
Frame in V%hich
~Hir Qecurred No. Fraements - Yelocity (f/s)

21 5 4670

22 5 4360

23 12 4270

24 4 4090

25 5 3920

26 9 3770

27 4 3630

28 3 3500

29 4 3380

30 7 3270

3l 5 3160

33 2 2970
Median 3900
Average 3840
CONF1LBNTILL

SuCURITY INFORNATION 3 8 APPENDIX C
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35mm Fastax Camera 3270 frames per sec.

kd. 2, Light 120mm TNT Filler
Total veight 28.44 Lbts, Fillsr veight 5.95 Lbs.
Frame in Which

~hdt Occurred No, Fragments Yelocity (f/3)
21 3 4670
22 7 4460
23 14 4270
24 9 4090
25 7 3920
26 9 3770
27 8 3630
28 8 3500
29 7 3380
30 ) 3270
1 3 3160
33 1 2970
Median 3950
Lverage 3860
CONFIDENTIAL

SLCURITY INFORMATION 2 APPLNDIX C
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35mm Fastax Camera
Rd. 3, Light 120mm
Total V.eight 28.23 Lbs.

F:ame in which

-hit Qccurred
22

23
24
25
26
27
28
29
30

Median

Average

CONFILENT 1AL
SoCURITY INFOiWATION

No, Frasments
13
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3240 frames per sec.
TNT Filler
Filler height 5095 Lbs.

Yelocity (£/s5)
4420
4230
4050
3890
3740
3600
3470
3350
3240
3140
3040
3800
3810

#PPENDIX C
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IABLL 111 (Coptinued)
395mm Fastax Camera 3210 frames per sec.
Rd. 4, Light 120mm TNT Filler
Totel Veight 28.24 Lbs. Filler V.eight 5.95 Lbs.
Yelocity (f/3)

20 1 4820

21 15 4590

22 10 4380

23 Z 4190

24 12 4010

25 12 3850

26 14 3700

27 11 3570

28 9 3440

29 4 3320

31 1 3110
Median 4010
4verage 3950
CONFILENTIAL

SisCURITY INFORLATION 4 &#PFLNDIX C
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Static Fragmentation of Brandt 120mm Mortar ammunition

L4BLE 111 (Continyed)

35mm Fastax Camera 3090 frames per sec.
Rd. 5, Light 120mm TNT Filler
Total V.eight 28.28 Lbs. Filler V.eight 5.95 Lbs.
Frame in ‘hich
it Occurred No. Frasmcnts Yelocity (f/s)

20 5 4640

21 10 4410

22 13 4210

23 14 4030

24 8 3860

25 10 3710

26 11 3570

27 19 3430

28 8 3310

29 4 3200

30 2 3090
Yedian 3950
Lverage 3850
CONFIDENT 1AL

SuCURITY INFORKaTION 5 4LPPLNDIA C
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TabLis 111 (Continued)
35mm Fastax Camera 3125 frsmes per sec.
Rd. 6, Light 120mm TNT Filler
Total V.eight 28.27 Lbs. Filier V.eight 5.95 Lbs.
Frame in VWhich
~fliit Occurred No. Fragments Velocity ({/3)

21 5 4460

22 13 4260

23 9 4080

24 8 3910

25 11 3750

26 12 ‘ 3610

27 6 3470

28 13 3350

29 7 3230

30 6 3130
Median 3940
4verage 3730
CONIF1DENTIAL

SECURITY INFORMATION 6 &PPuNDIX C
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ebLa IV
FRAGMLNT VELOGITY Dala

35mm Fastax Camera 3225 frames per sec.
Rd. 1, Heevy 120mm INT Filler
Total V.eight 36.91 Lbs. Filler lL.eight 9.71 Lbs.
Frame in Which
-hit Occurred No. Fragments Yelocity (f£/g)

17 5690

18 6 5380

19 23 5050

20 38 4840

2l 23 4610

22 12 4400

23 4 4210
Median 4920
Average 4810
CONFIDENTIALL
SkCURITY INFORMATION 1 APPENDIX C
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TABLE IV (Conti )
ERAGNENT VLLOCITX DATA

35mm Fastax Camera 3240 fremes per sec.
Rd. 2, Heavy 120mm TNT Filler
Total W.eight 37.49 Lbs. Filler height 9.71 Lbs.
Frame in Which

18 15 5430

19 2l 5120

20 26 4360

21 25 4630

22 18 4420

23 8 4230

24 4 4050

25 2 3890
Median 4900
Aversge 4770
CONFIDENTIAL

SECURITY INFOBMATION 2 APPENDIX C
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35mm Festex Cemera

Rd. 3, heavy 120mm
Totel Weight 37.18 Lbs.
Freme in Vhich

3240 frames per sec.
TNT Filler
Filler l.eight 9.71 Lbs.

~bit Occurred No. Fregments Yelocity (f/s)
16 1 6080
17 1 5720
18 9 5400
19 3C 5120
20 34 4860
21 10 4630
22 6 4420
23 1 4230
24 3 4050
lfedien 5050
Averege 4930
CONFIDENTI.L

SuCURITY INFORMLYTION
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35mm Fastex Camera
Rd. 4, Heavy 120mm
Totel Vieight 36.68 Lbs.

Frame in Vhich
Hit OQOccurred

18

Median

Average

CONFIDENTIAL
SCURITY INFORMATION

3240 fremes per sec.
TNT Filler
Filler %“eight 9.71 Lbs.

No. Frarments Yelocity ({/s)

6 5400
18 5120
27 4860
24 4630
12 4420
5 4230
2 4050
2 3890
1l 3740
3 3600
4860
4720

4 APPENDIX C
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35mm Fastax Camera

Rd. 5, heavy 120mm
Total weight 37.20 Lbs.
Frame in which

it Occurred No. Fraruents
18 1%
9 12
20 18
21 31
22 11
23 2
Median
Average
CONFIDuNTIsL

SuCURITY INFORMATION

3210 frames per sec.
TNT Filler
Filller weight 5.71 Lbs.

Velselty (i/s)
5350
5070
4820
4590
4380
4190
4940
4810

APPsNDIX C
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35mm FPastax Camera 3240 frames per sec.
Rd. 6, Heavy 120mm TNT Filler
Total weight 37.33 Lbs, Filler %Weight 9.71 Lbs.
Frame ix: Vhich
~lidt Qceurred Ne. Fragments Yelocity (f/5)

19 8 5120

20 2% 4860

21 28 4630

22 17 4420

23 8 4230

24 2 4050
Median 4750
average 4650
CONFIDENTIAL
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